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1. Abstract 

Nowadays manure management has become an urgent problem. The Hungarian Institute of 
Agricultural Engineering is looking for the convenient solution for this problem. The aim of 
our project reducing the ammonia emission and raising the bound NH4-N in poultry manure 
during the storage and the fermentation. For the processing of manure was used the Hosoya 
Manure Fermentation and Drying System. The method of the fermentation is an absolutely 
envinronmental and economical procedure. The final product of the fermentation is a natural 
fertilizer. Our destination is changing the processing procedure to reduce the ammonia 
emission. We looked for the convenient material to reduce the ammonia emission and binding 
the NH4-N in manure.  

 

F-1 system treats large quantity of manure and changes them to organic fertilizer using 
bacteria activity. F-1 system which agitator runs on oval tank has several unique advantages 
like. 
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The Hosoya fermentation system is easy automation. Hosoya system can adjust moisture level 
automatically by controlling quantity of return manure. By using conveyer for fresh manure 
input and processed manure output, the system can be fully automatic. 

 

F-2 system is used for final drying to produce premium quality fertilizer. The tank is equipped 
with aeration system in the bottom and both of agitating and aeration hasten drying process. 
F2 tank: The 3 steps for changing manure to premium quality organic fertilizer.  
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2. Introduction 

Directed is The Science of the following references provide excellent guidance, as well as 
manure management, application method. This means that the processed manure with bedding 
material to reduce its greenhouse gases, especially ammonia emissions point of view, it is 
advantageous to the litter with the processing of fermented poultry manure. Moreover the 
literature on the mineral-containing supplements to mixing of the greenhouse gas reduction 
also offers many opportunities. 

Arogo et al (2006), the manure ammonia emissions from the following options are available, 
which in the table below: 

 

 

Reduction of manure pH 

Ammonia volatilization is directly proportional to the proportion of non-ionised aqueous NH3 
in the TAN. When the temperature is held constant, pH determines the equilibrium between 
NH4

+ and NH3 in the aqueous systems. A lower pH leads to a lower proportion of aqueous 
NH3 and, therefore, to a lower potential of NH3 volatilization. Acidification of animal manure 
to mitigate losses of NH3 relies on this basic principle. The greatest increase in NH3 relase 
takes place between a pH of 7 and 10 NH3 volatilization decreases below pH 7, but around a 
pH of 4,5 there is almost no measurable free ammonia (Hartburg and Philips, 1994) 

 Li et al. (2006) reported an 89% reduction in NH3 volatilization when alum was applied at 
the rate of 2 kg (liquid aluminium sulphate) m-2 (sulphate area). Armstrong et al. (2003) 
observed that application of liquid alum equivalent to 0,5, 1,0 and 1,5 kg (aluminium 
sulphate) m-2 of broiler litter surface was effective at maintainaing in-house NH3 
concentrations at bellow 25 ppm for 2 and 3 weeks of grow-out, respectively. 
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Moisture binding 

Investigations by Witter and Kirchmann (1989) on the efficacy of calcium and magnesium 
salts on NH3 loss during aerobic treatment revealed that the efficiencies of most of these salts 
ranged between 85% and 100% within 2-3 weeks and between 23% and 52% by seventh 
week of incubation. 

Ammonium binding 

A layer of 38% zeolite placed on the surface of composting poultry manure reduced NH3 
losses by 44%. (Kithome et al.,1999) An earlier study by Witter and Kirchmann (1989) 
investigating the efficacy of zeolite on the reduction of NH3 loss from poultry manure during 
aerobic incubation reported an insignificant 1,5% reduction in NH3 loss when mixed with 
manure in the ratio of 1:4. Nakaue et al. (1981) observed a reduction of up to 35% NH3 loss 
by addition of 5 kg m-2 of zeolite to broiler litter. 

Li et. al. (2006) evaluted the efficacy of zeolite in reducting NH3 emissions from fresh poultry 
manure in laboratory experiments. Application of typical medium rates of 5 % (w/w) zeolite 
reducted NH3 emission by 81%. Zeolite appears to be more effective for reduction of NH3 
emission in animal slurries and liquid manures than in the solid poultry manures. 

Covering the manure 

Clanton et al. (2001) reported 37%, 72% and 86% reduction in NH3 emissions from pig 
manure storage using 100-, 200- and 300-mm-thick straw covers, respectively, supported on a 
geotexile fabric. The permeable geotextile fabric itself did not have a significant effect on 
NH3 emissions without a straw layer. 

Horing et al. (1999) reported an NH3 emission reduction of 80-91% with straw and Pergulit (a 
natural mineral emission buoyant material) covers. Developed of a surface crust in stored 
cattle manure was as effecive as a 150 mm layer of straw, and reduced NH3 emissions by as 
much as 20% (Sommer et al., 1993) 

Guarino et al. (2006) reported effective NH3 emission reduction from pig and cattle slurry 
with an adequate cover thickness of wheat straw, wood chips, and corn stalk. With 140-mm-
thick straw, wood chips, and corn stalk covers, NH3 emissions reductions were 100%, 91% 
and 60% respectively. NH3 emission reductions were only 59%, 17% and 37%. In laboratory 
studies, Xue et al. (1999) reported that 50-100 straw covers reduced NH3 emissions by 90% 
from dairy manure storages. Miner and Pan (1995) reported permeable covers configurated 
with straw, zeolite, or a conbination of both, and effectively reduced NH3 emission by 90% 
from manure storage. A permeable polystyrene foam cover was reported to reduce NH3 

emissions by 45-95% in manure strorages. In other laboratory and field studies, Miner et. al 
(2003) reported NH3 emission reductions from pig slurries of about 80% using a 50-mm-tick 
permeable polyethylene foam lagoon cover. 
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3. Materials and Method 

We examine the effect of different material reducing ammonia emission and binding nitrogen in 
manure and measured the pH in samples for 3 weeks during the fermentation in laboratory. 
Before the fermentation was added the materials to the poultry manure and mixed it. The added 
matterials  were calcium chloride for bindig the moisture, aluminium sulphate for reducing the 
pH and zeolite for binding ammonia. We covered some samples with straw and wood chips for 3 
weeks, and measured the ammonia emission too. Our aim was to find a natural material to cover 
the poultry manure during the storage to reduce the ammonia emission. 

 

 

4. Results and discussion 

We chose this matterials because some authors described to used them effectively  to reduce  
ammonia emission and binding nitrogen in manure during the fermentation. We examined the 
effect of matterials in laboratory to choose the best. Finally we found two convenient 
material, the zeolite and aluminium sulphate mixing with poultry manure before the 
fermentation. The result of the storage test is the wheat straw is better for covering the poultry 
manure during the storage than wood chips. 
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Table 1: Summary of ammonia emission reduction from layer manure fermentation using 
different agent 

Agent or substance 
Emission reduction 
(%) Values in references 

Zeolite   (added 5%) 86,11% 

35-90 %                                                          
Kithome et al. (1999),                                          
Witter and Kirchmann (1989),                       
Nakaue et al. (1981), Li et al. (2006)                                    

Aluminium sulphate      
(added 5%) 81,96% 

89 %                                                                       
Li et al. (2006) 

Calcium chloride        
(added 5%) 16,82% 

10-15 %                                                               
Kithome et al. (1999), Husted et al. (1991) 

Covered with Straw 48,43% 

37-90 %                                                           
Clanton et al. (2001), Sommer et al 
(1993),                    Hornig et.al (1999), 
Guarino et. al. (2006),                            
Xue et. al. (1999), Miner and Pan (1995) 

Covered with wood 
chips 22,54% 

17-91 %                                                               
Guarino et. al. (2006) 
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